SI-27, a novel inhibitor of matrix metalloproteinases with antiangiogenic activity: detection with a variable-pressure scanning electron microscope.
Degradation of basement membrane is one the of crucial steps in tumor angiogenesis and is performed by matrix metalloproteinases (MMPs). This study was designed to investigate the suppression of tumor angiogenesis by SI-27, an MMP inhibitor. SI-27 was applied at noncytotoxic concentrations (1-100 micromol/L), and its effect on nonmitogenic vascular endothelial growth factor (VEGF)-enhanced cell motility and in vitro angiogenesis by human umbilical vein endothelial cells was determined. The activity of MMP-1, MMP-2, and tissue inhibitor of metalloproteinase 1 was determined by enzyme-linked immunosorbent assay. The effect of SI-27 on in vitro angiogenesis stimulated by supernatants of human glioma cell lines (U87MG, U251MG, and U373MG) also was examined. Angiogenesis was detected with variable vacuum scanning electron microscopy. Cell motility and in vitro angiogenesis by human umbilical vein endothelial cells were significantly increased by VEGF. The maximal effect on cell motility by VEGF was noted at 5 ng/ml (P < 0.001), and the maximal effect on the capillary network was observed at 10 ng/ml (P < 0.001), along with elevated MMP-1 and MMP-2 activity. Whereas SI-27 significantly suppressed VEGF-mediated in vitro angiogenesis (50 micromol/L; P < 0.001) and inactivated both MMP-1 and MMP-2, the expression of tissue inhibitor of metalloproteinase 1 and VEGF-mediated cell motility were not affected by SI-27. The angiogenesis promoted by glioma supernatants showed a significant reduction in the presence of SI-27 (10 micromol/L; U87MG, P < 0.01; U251MG, P < 0.01; U373MG, P < 0.01). SI-27 inhibited in vitro tumor angiogenesis by suppression of MMP. This agent may be anticipated to prevent tumor growth through an angiosuppressive effect.